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(57) ABSTRACT 

Adaptive DCT/IDCT apparatus based on energy and method 
for controlling the same. The adaptive DCT/IDCT apparatus 
relates to a coding unit of a MPEG4/H.263 video coder, and 
performs an image processing operation With a high image 
quality at a high speed by calculating energy values for 
respective blocks and a mean energy value of the Whole 
image. The apparatus includes an energy calculator for 
receiving an input image, dividing the input image into 
blocks of predetermined siZe, calculating energy values for 
respective blocks and a mean energy value, and comparing 
the energy values With the mean energy value; a DCT unit 
for dividing the input image into predetermined blocks, and 
performing a DCT operation on the divided blocks; an image 
coef?cient processor for receiving DCT coefficients for 
respective blocks from the DCT unit according to a result of 
the comparison of the block’s energy value and the mean 
energy value, and rearranging the DCT coefficients; and an 
IDCT unit for receiving rearranged DCT coefficients from 
the image coef?cient processor, performing an IDCT opera 
tion on the rearranged DCT coefficients, and creating a 
restored image. 
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ADAPTIVE DCT/IDCT APPARATUS BASED ON 
ENERGY AND METHOD FOR CONTROLLING 

THE SAME 

PRIORITY 

[0001] This application claims priority to an application 
entitled “ADAPTIVE DCT/IDCT APPARATUS BASED 
ON ENERGY AND METHOD FOR CONTROLLING 
THE SAME”, ?led in the Korean Intellectual Property 
Office on Nov. 4, 2002 and assigned Serial No. 2002-67850, 
the contents of Which are hereby incorporated by reference 
herein. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a coding unit for a 
MPEG4/H.263 video coder, and more particularly to an 
adaptive DCT/IDCT (Discrete Cosine Transform/Inverse 
Discrete Cosine Transform) apparatus based on energy, for 
processing DCT and IDCT operations With a high image 
quality at a high speed by calculating energy of an input 
image in block units, and a method for controlling the same. 

[0004] 2. Description of the Related Art 

[0005] A mobile communication service began With the 
?rst-generation analog service, and has gradually developed 
from the second-generation digital communication service 
to the third-generation IMT-2000 service. The IMT-2000 
service is a communication service for enabling the neXt 
generation mobile communication terminal using standard 
technology proposed by ITU-T (International Telecommu 
nications Union—Telecommunication). The IMT-2000 ser 
vice enables users to receive a variety of services such as a 

voice phone service, a teleX service, a pager service, and an 
E-mail service, etc., anyWhere in the Whole World. Current 
mobile communication services such as a cellular or PCS 
phone service for mainly providing users With voice services 
are being developed for the IMT-2000 service for supporting 
multimedia personal communications such as high-speed 
data, packets or images. 

[0006] The IMT-2000 mobile terminal provides users With 
global broadband roaming service at a high speed, displays 
moving images on its oWn screen With a VOD (Video On 
Demand) scheme, and enables the users to eXchange their 
images via a camera mounted to the terminal. 

[0007] Therefore, the IMT-2000 terminal is of importance 
to a multimedia application service processor rather than a 
modem function. So, a chip and an additional memory for 
processing the multimedia application service besides a 
modem chip are needed to implement a Wireless video 
mobile communication service With an optimal amount of 
processing capacity and a minimum amount of errors. 

[0008] The development of the compression technology 
for storing/transmitting the large amount of data and stan 
dardiZation thereof are needed to implement the aforemen 
tioned audio and moving image services. The digital image 
technology has been developed from still images to moving 
images, and therefore the fundamental basis for multimedia 
services has been established. 

[0009] In the meantime, the MPEG (Moving Picture 
Experts Groups) standardiZation has started to compression 
store the moving images in a storage media. 

May 6, 2004 

[0010] There have been proposed a variety of established 
standardiZations such as a H.261 recommended by the ITU, 
an MPEG-1, a MPEG-2, and a H.263 recommend by the 
ITU. The H.261 is used for a video telephone or video 
conference service With a transfer rate of 64 kbps~2 Mbps. 
The MPEG-1 is used for a digital storage medium With a 
transfer rate of about 1.5 Mbps. The MPEG-2 is applicable 
to a digital TV or HDTV With a transfer rate of 3 Mbps~15 
Mbps. The H.263 is adapted as a short-term standardiZation 
for applications With very loW transfer rates less than 64 
kbps. 
[0011] In more detail, the H.263 uses almost the same 
method as a miXed method of a motion compensation and a 
DCT used as a moving image compression method of the 
H.261, MPEG-1, or MPEG-2. It therefore has disadvantages 
in that a blocking phenomenon is caused in case of highly 
compressing images in the conventional H.261, MPEG-1, or 
MPEG-2 system and an image quality of a reproduced 
image is abruptly degraded. 

[0012] A video coding method for displaying MPEG-4/ 
H.263-format moving images on an LCD screen of an 
IMT-2000 terminal performs a coding or encoding operation 
using a DCT With 8x8-siZed image blocks and performs a 
decoding operation using an IDCT. In this case, the decoding 
operation is performed using the Whole 8x8-siZed frequency 
coef?cient block. In this manner, provided that such an 
IDCT is performed using the Whole 8x8-siZed frequency 
coef?cient block, a clearly reproduced image can be 
obtained. 

[0013] HoWever, in the case Where the IDCT is performed 
using the Whole 8><8-sized frequency coef?cient block and 
then a decoding operation is performed, too many calcula 
tions are needed and high computational complexity results 
even though the resulting reproduced image has high quality, 
such that the above conventional video coding method 
unavoidably requires both a large amount of memory and a 
long processing time. 

SUMMARY OF THE INVENTION 

[0014] Therefore, the present invention has been made in 
vieW of the above problems, and it is an object of the present 
invention to provide an adaptive DCT/IDCT apparatus and 
method for calculating energy by dividing an image into 
predetermined blocks, performing a DCT on 8x8 blocks of 
the image, comparing mean energy of the Whole image With 
energy for every block, adaptively selecting only a DCT 
coef?cient corresponding to one of 1x1, 3x3 and 4x4 blocks 
on the basis of the upper left end of the image blocks upon 
receiving the compared result, making the remaining DCT 
coefficients equal to Zero, and performing a decoding opera 
tion to establish image restoration. 

[0015] It is another object of the present invention to 
provide an adaptive DCT/IDCT apparatus Which includes an 
energy calculator for dividing an input image into predeter 
mined blocks and calculating an energy value for each 
block, a DCT unit for performing a DCT in 8><8-block units 
upon receiving the input image, an image coef?cient pro 
cessor for adaptively processing DCT coefficients according 
to the energy value for each for 8><8—block unit, and an 
IDCT unit for performing an IDCT using frequency coeffi 
cients reconstructed by the image coef?cient processor and 
establishing image restoration, in such a Way that the adap 
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tive DCT/IDCT apparatus performs adaptive DCT/IDCT 
operations according to energy of the input image in case of 
coding MPEG4/H.263-format moving images. 
[0016] In accordance With one aspect of the present inven 
tion, the above and other objects can be accomplished by the 
provision of an adaptive DCT/IDCT (Discrete Cosine Trans 
form/Inverse Discrete Cosine Transform) apparatus based 
on energy in a coding unit of a MPEG4/H.263 video coder, 
the apparatus comprising: an energy calculator for receiving 
an input image, dividing the input image into blocks of 
predetermined siZe, calculating energy values for respective 
blocks and a mean energy value for the input image, and 
comparing the energy values of the blocks With the mean 
energy value; a DCT unit for dividing the input image into 
blocks corresponding to the blocks of the energy calculator, 
and performing a DCT operation on the divided blocks; an 
image coef?cient processor for receiving DCT coefficients 
for respective blocks from the DCT unit according to a result 
of the comparison of the block’s energy value and the mean 
energy value, and recasting the DCT coefficients; and an 
IDCT unit for receiving recasted DCT coefficients from the 
image coef?cient processor, performing an IDCT operation 
on the recast DCT coefficients, and creating a restored 
image. 
[0017] In accordance With another aspect of the present 
invention, there is provided an adaptive DCT/IDCT method 
based on energy in case of performing an image processing 
operation at a coding unit of a MPEG4/H.263 video coder, 
the method comprising the steps of: a) receiving an image; 
b) dividing the image into predetermined blocks, and cal 
culating energy values for the blocks; c) calculating a mean 
energy value of the image; d) upon receiving the image, 
performing a DCT operation in the predetermined block 
units, calculating DCT coefficients, and storing the calcu 
lated DCT coefficients; e) comparing the energy values for 
respective blocks With the mean energy value; f) receiving 
DCT coefficients for corresponding blocks and recasting the 
DCT coefficients according to a result of the comparison of 
the step (e); and g) performing an IDCT operation on the 
recast DCT coefficients, and creating a restored image. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The above and other objects, features and other 
advantages of the present invention Will be more clearly 
understood from the folloWing detailed description taken in 
conjunction With the accompanying draWings, in Which: 

[0019] FIG. 1 is a vieW illustrating a block diagram of a 
coding unit of a MPEG4 or H.263 video coder in accordance 

With a preferred embodiment of the present invention; 

[0020] FIG. 2 is a flow chart illustrating an adaptive 
DCT/IDCT procedure based on energy in accordance With a 
preferred embodiment of the present invention; 
[0021] FIG. 3 is a flow chart illustrating an adaptive 
DCT/IDCT procedure based on energy in accordance With 
another preferred embodiment of the present invention; 
[0022] FIG. 4 is a flow chart illustrating an adaptive 
DCT/IDCT procedure based on energy in accordance With a 
still another preferred embodiment of the present invention; 
and 
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[0023] FIG. 5 is a vieW illustrating structural rearrange 
ment of DCT coefficients according to energy values in 
accordance With the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0024] NoW, preferred embodiments of the present inven 
tion Will be described in detail With reference to the anneXed 
draWings. In the draWings, the same or similar elements are 
denoted by the same reference numerals even though they 
are depicted in different draWings. In the folloWing descrip 
tion, a detailed description of knoWn functions and con?gu 
rations incorporated herein Will be omitted When they are 
Well-known in the art. 

[0025] FIG. 1 is a vieW illustrating a block diagram of a 
coding unit 40 of a MPEG4 video coder or a H.263 video 
coder in accordance With a preferred embodiment of the 
present invention. 

[0026] Referring to FIG. 1, an input unit 20 receives an 
image, an energy calculator 24 receives the image from the 
input unit 20, divides it into blocks of predetermined siZe, 
calculates an energy value for each block, and calculates a 
mean energy value of the Whole image, and compares the 
mean energy value With the energy value of each block. A 
DCT unit 22 also divides the input image into blocks of the 
predetermined siZe, and performs a coding operation by 
performing a DCT operation on the blocks. An image 
coef?cient processor 26 receives a result of the comparison 
of the mean energy value and the energy value of each block 
from the energy calculator 24, receives DCT coefficients for 
the blocks of predetermined siZe from the DCT unit 22. 
Image coef?cient processor 26 performs rearrangement of 
the DCT coefficients for each block based on the corre 
sponding energy value of the block. An IDCT unit 28 
performs an IDCT using the DCT coefficients rearranged by 
the image coef?cient processor 26, and performs a decoding 
operation to create a restored image. An output unit 30 
outputs the restored image received from the IDCT unit 28. 

[0027] In this manner, the present invention obtains 
energy for each block of the input image, calculates total 
mean energy of the input image, and reconstructs an image 
With a partial DCT coefficient generated from the DCT unit 
22 upon receiving the energy for each block and the total 
mean energy in such a Way that it establishes image resto 
ration. 

[0028] In the meantime, a mathematical equation for 
obtaining energy values processed in the energy calculator 
24 in association With the input image is represented as the 
folloWing Equation 1: 

[0029] Where PMB is an energy value of the image, S is |(X, 
y)—E(f)|, f(X,y) is a piXel value of the image, is a mean 
value of image pixels, and R is a siZe of the image block. 
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[0030] The mean value, of a 8x8 sized image block is 
de?ned as 

f (X, y) 
2: 1 “I 

H o 

[0031] Eq. 1 is used for computing the energy value of 
each blocks (8x8 siZed) in a Whole image. In other Words, 
PMB is the energy value of a 8x8 siZed image block in a 
Whole image. In order to calculate the mean energy value, 
PMBimean, of all 8x8 siZed image blocks in the Whole image, 

[0032] 
[0033] R=8, the siZe of an image block 

Where, Q=SiZe of a Whole image 

[0034] X, y=Indices for horizontal and vertical aXes 
respectively 

[0035] PMB(X, y)=The energy of an image block at (X, 
y) indeX position in the Whole image. 

[0036] Also, a mathematical equation for dividing the 
input image received from the DCT unit 22 into predeter 
mined blocks, performing a DCT on the blocks, and per 
forming a coding operation at the energy calculator 24 is 
represented as the folloWing Equation 2: 

[0037] Where u,v,X,y=0,1,2, . . . N-l (Where N is the siZe 
of an image block, that is, 8), X, y are horiZontal and vertical 
aXes, respectively (Where the horiZontal aXis corresponds to 
the column indeX and the vertical aXis corresponds to the 
roW indeX of the image square of eight roWs and eight 
columns), u, v are aXes of a transform domain, and 

1 other cases 

[0038] Further, a mathematical equation for performing an 
IDCT in the IDCT unit 28 and performing a decoding 
operation therein is represented as the folloWing Equation 3: 
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[0039] FIG. 2 is a flow chart illustrating a method for 
adaptively processing an input image on the basis of energy 
at the coding unit 40 of the MPEG4/H.263 video coder 
shoWn in FIG. 1 in accordance With a preferred embodiment 
of the present invention. 

[0040] Referring to FIG. 2, if the input unit 20 receives an 
input image at step S50, the energy calculator 24 sets up an 
8><8-block on the upper left end of the input image, and 
calculates an energy value as shoWn in the Equation 1. A 
plurality of the 8><8-blocks may be provided according to a 
siZe of the image, and the energy calculator 24 calculates an 
energy value of each 8x8 block at step S52. 

[0041] The DCT unit 22 performs a DCT on an 8><8-block 
positioned at the upper left end of the input image using the 
Equation 2, performs a coding operation on the DCT 
processed 8><8-block, and stores DCT coefficients. In the 
same manner as the energy calculator 24, the DCT unit 22 
divides the Whole image into 8x8 blocks, performs a DCT on 
the blocks, and calculates a DCT coefficient for each block 
at step S54. 

[0042] The energy calculator 24 calculates a mean energy 
value of the Whole image at step S56 to compare the mean 
energy value With an energy value for each 8x8 block. 

[0043] The energy calculator 24 compares the mean 
energy value of the Whole image With the energy value for 
each 8x8 block, and separately classi?es 8x8 blocks each 
having energy more than the mean energy value and other 
8x8 blocks each having energy less than the mean energy 
value at step S58. 

[0044] In the case Where an 8x8 block’s energy is higher 
than the mean energy value at step S58 as determined for a 
particular block by energy calculator 24, the image coeffi 
cient processor 26 selects a DCT coef?cient corresponding 
to a 4><4-siZed block on the basis of the upper left end of the 
8x8 block received from the DCT unit 22 corresponding to 
the particular block, and makes the remaining coefficients 
equal Zero. That is, the image coef?cient processor 26 
receives only a DCT coef?cient corresponding to a 4x4 
block positioned at a corresponding block’s upper left end, 
and makes DCT coefficients of the remaining blocks equal 
Zero at step S60. 

[0045] In the case Where the 8x8 block’s energy is a 
positive value (+) but less than the mean energy value at step 
S62, the image coef?cient processor 26 selects a DCT 
coef?cient corresponding to a 3><3-siZed block on the basis 
of the upper left end of the 8x8 block, and makes the 
remaining coef?cients other then the selected one equal Zero. 
That is, the image coef?cient processor 26 receives only a 
DCT coefficient corresponding to a 3><3-block positioned at 
a corresponding block’s upper left end, and makes DCT 
coefficients of the remaining blocks equal Zero at step S64. 

[0046] In the case Where the 8x8 block’s energy is a 
negative value (—) because of the characteristics of a loga 
rithmic function at step S52, the image coef?cient processor 
26 selects a DCT coef?cient corresponding to a 1x1-siZed 
block on the basis of the upper left end of the 8x8 block, and 
makes the remaining coef?cients equal Zero. That is, the 
image coefficient processor 26 receives only a DCT coeffi 
cient corresponding to a 1><1-block positioned at a corre 
sponding block’s upper left end, and makes DCT coeffi 
cients of the remaining blocks equal Zero at step S66. 
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[0047] The IDCT unit 28 performs an IDCT shown in the 
above Equation 3 at step S68 upon receiving a DCT coef 
?cient reconstructed by the above comparing result of the 
mean energy value of the Whole image and the energy value 
of each block, such that it obtains a neWly restored image 
and transmits it to the output unit 30 at step S70. 

[0048] As described above, the present invention divides 
an input image into 8x8 blocks, and calculates an energy 
value for each block. Also, the present invention divides the 
input image into 8x8 blocks, calculates a DCT coefficient of 
each block, and compares mean energy of a Whole image 
With energy of each 8x8 block. In this case, an image 
restoration is performed With a 4x4 DCT coef?cient When 
the 8x8 block’s energy is higher than the mean energy, is 
performed With a 3x3 DCT coef?cient When the 8x8 block’s 
energy is a positive value but less than the mean energy, or 
is performed With a 1x1 DCT coef?cient When the 8x8 
block’s energy is a negative value Then, an IDCT 
operation is performed to form a neW image. 

[0049] FIG. 3 is a flow chart illustrating a method for 
adaptively processing an input image on the basis of energy 
at the coding unit 40 of the MPEG4/H.263 video coder 
shoWn in FIG. 1 in accordance With another preferred 
embodiment of the present invention. 

[0050] Referring to FIG. 3, if the input unit 20 receives an 
input image at step S80, the energy calculator 24 performs 
a sub-sampling operation at step S82 to reduce the siZe of the 
input image by half. 

[0051] The energy calculator 24 sets up a 4><4-block on the 
upper left end of a half-siZed image, and calculates an energy 
value as shoWn in the Equation 1. A plurality of the 
4><4-blocks may be provided according to the siZe of the 
image, and the energy calculator 24 calculates an energy 
value of each 4><4 block at step S84. 

[0052] The DCT unit 22 performs a DCT on an 8><8-block 
positioned at the upper left end of the original input image 
using the Equation 2, performs a coding operation on the 
DCT-processed 8><8-block, and stores DCT coefficients. 
That is, the DCT unit 22 divides the Whole image into 8x8 
blocks, performs a DCT on the divided blocks, and calcu 
lates a DCT coefficient for each block at step S86. 

[0053] The energy calculator 24 calculates a mean energy 
value of the sub-sampled image at step S88 to compare the 
mean energy value With the energy value for each 4><4 block. 
(Thus, the sub-sampled 4><4 blocks correspond to the 8x8 
blocks in the DCT unit.) 

[0054] The energy calculator 24 compares the mean 
energy value of the Whole image With the energy value for 
each 4><4 block, and discriminates betWeen 4><4 blocks each 
having energy more than the mean energy value and other 
4><4 blocks each having energy less than the mean energy 
value at step S90. 

[0055] In the case Where the 4x4 block’s energy is higher 
than the mean energy value at step S90, the image coef?cient 
processor 26 selects a DCT coef?cient corresponding to a 
4><4-siZed block on the basis of the upper left end of the 8x8 
block, and makes the remaining coef?cients equal Zero. That 
is, the image coefficient processor 26 receives only a DCT 
coef?cient corresponding to a 4><4-block positioned at a 
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corresponding block’s upper left end, and makes DCT 
coefficients of the remaining blocks equal Zero at step S92. 

[0056] In the case Where the 4x4 block’s energy is a 
positive value (+) but less than the mean energy value at step 
S94, the image coef?cient processor 26 selects a DCT 
coef?cient corresponding to a 3x3-siZed block on the basis 
of the upper left end of the 8x8 block, and makes the 
remaining coef?cients equal Zero. That is, the image coef 
?cient processor 26 receives only a DCT coef?cient corre 
sponding to a 3><3-block positioned at a corresponding 
block’s upper left end, and makes DCT coefficients of the 
remaining blocks equal Zero at step S96. 

[0057] In the case Where the 4x4 block’s energy is a 
negative value (—) because of the characteristics of a loga 
rithmic function at step S84, the image coef?cient processor 
26 selects a DCT coef?cient corresponding to a 1x1-siZed 
block on the basis of the upper left end of the 8x8 block, and 
makes the remaining coef?cients equal Zero at step S98. 
That is, the image coef?cient processor 26 receives only a 
DCT coefficient corresponding to a 1><1-block positioned at 
a corresponding block’s upper left end, and makes DCT 
coefficients of the remaining blocks equal Zero at step S98. 

[0058] The IDCT unit 28 performs an IDCT shoWn in the 
above Equation 3 at step S100 upon receiving a DCT 
coef?cient reconstructed by the above comparing result of 
the mean energy value of the sub-sampled image and the 
energy value of each block, such that it obtains a neWly 
restored image and transmits it to the output unit 30 at step 
S102. 

[0059] As described above, the present invention performs 
a sub-sampling operation to reduce the siZe of the input 
image by half, divides the input image into 4><4 blocks, and 
calculates an energy value for each block. Also, the present 
invention divides the original input image into 8x8 blocks, 
calculates a DCT coefficient of each block, and compares 
mean energy of a half-siZed image With energy of each 4><4 
block. In this case, an image restoration is performed With a 
4x4 DCT coef?cient When the 4x4 block’s energy is higher 
than the mean energy, is performed With a 3x3 DCT coef 
?cient When the 4x4 block’s energy is positive but less than 
the mean energy, or is performed With a 1x1 DCT coef?cient 
When the 4x4 block’s energy is a negative value Then, 
an IDCT operation is performed to form a neW image. 

[0060] The method shoWn in FIG. 3 makes a coding or 
decoding speed faster because it performs a sub-sampling 
operation for reducing the siZe of the input image by half. 

[0061] FIG. 4 is a flow chart illustrating a method for 
adaptively processing an input image on the basis of energy 
at the coding unit 40 of the MPEG4/H.263 video coder 
shoWn in FIG. 1 in accordance With a still another preferred 
embodiment of the present invention. 

[0062] Referring to FIG. 4, if the input unit 20 receives an 
input image at step S110, the energy calculator 24 performs 
a sub-sampling operation at step S112 to reduce the siZe of 
the input image by half. 

[0063] The energy calculator 24 sets up an 8><8-block on 
the upper left end of a half-siZed image, and calculates an 
energy value as shoWn in the Equation 1. Aplurality of the 
8><8-blocks may be provided according to the siZe of the 
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image, and the energy calculator 24 calculates an energy 
value of each 8x8 block at step S114. 

[0064] The DCT unit 22 performs a DCT on an 8><8-block 
positioned at the upper left end of the original input image 
using the Equation 2, performs a coding operation on the 
DCT-processed 8><8-block, and stores DCT coef?cients. 
That is, the DCT unit 22 divides the Whole image into 8x8 
blocks, performs a DCT on the divided blocks, and calcu 
lates a DCT coef?cient for each block at step S116. 

[0065] The energy calculator 24 calculates a mean energy 
value of the sub-sampled image at step S118 to compare the 
mean energy value With the energy value for each 8x8 block. 
In this case, the mean energy value is obtained on condition 
that the energy values of every block are all added and the 
added result is divided by the number of blocks at step S118. 

[0066] The energy calculator 24 compares the mean 
energy value of the sub-sampled image With the energy 
value for each 8x8 block, and discriminates betWeen 8x8 
blocks each having energy more than the mean energy value 
and other 8x8 blocks each having energy less than the mean 
energy value at step S120. 

[0067] In the case Where the 8x8 block’s energy is higher 
than the mean energy value at step S120, the image coef? 
cient processor 26 selects a DCT coef?cient corresponding 
to a 4><4-siZed block on the basis of the upper left end of the 
8x8 block, and makes the remaining coef?cients equal Zero. 
That is, the image coef?cient processor 26 receives only a 
DCT coef?cient corresponding to a 4><4-block positioned at 
a corresponding block’s upper left end, and makes DCT 
coef?cients of the remaining blocks equal Zero at step S122. 

[0068] In the case Where the 8x8 block’s energy is a 
positive value (+) but less than the mean energy value at step 
S124, the image coef?cient processor 26 selects a DCT 
coef?cient corresponding to a 3x3-siZed block on the basis 
of the upper left end of the 8x8 block, and makes the 
remaining coef?cients equal Zero at step S126. 

[0069] In the case Where the 8x8 block’s energy is a 
negative value (—) because of the characteristics of a loga 
rithmic function at step S114, the image coefficient proces 
sor 26 selects a DCT coef?cient corresponding to a 1x1 
siZed block on the basis of the upper left end of the 8x8 
block, and makes the remaining coef?cients equal Zero. That 
is, the image coefficient processor 26 receives only a DCT 
coef?cient corresponding to a 1><1-block positioned at a 
corresponding block’s upper left end, and makes DCT 
coef?cients of the remaining blocks equal Zero at step S128. 

[0070] The IDCT unit 28 performs an IDCT shoWn in the 
above Equation 3 at step S130 upon receiving a DCT 
coef?cient reconstructed by the above comparing result of 
the mean energy value of the sub-sampled image and the 
energy value of each block, such that it obtains a neWly 
restored image and transmits it to the output unit 30 at step 
S132. 

[0071] As described above, the present invention performs 
a sub-sampling operation to reduce the siZe of the input 
image by half, divides the input image into 8x8 blocks, and 
calculates an energy value for each block. Also, the present 
invention divides the original input image into 8x8 blocks, 
calculates a DCT coef?cient of each block, and compares 
mean energy of a half-siZed image With energy of each 8x8 
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block. In this case, an image restoration is performed With a 
4x4 DCT coef?cient When the 8x8 block’s energy is higher 
than the mean energy, is performed With a 3x3 DCT coef 
?cient When the 8x8 block’s energy is positive but less than 
the mean energy, or is performed With a 1x1 DCT coef?cient 
When the 8x8 block’s energy is a negative value Then, 
an IDCT operation is performed to form a neW image. 

[0072] FIG. 5 is a vieW illustrating structural rearrange 
ment of DCT coef?cients according to energy values in 
accordance With the present invention. As shoWn in FIG. 5, 
in case of performing an image restoration, a 4x4 DCT 
coef?cient is used and DCT coef?cients of the remaining 
piXels equal Zero When an energy value of each block is 
higher than the mean energy value on the basis of the upper 
left end of 8x8 blocks, a 3x3 DCT coef?cient is used and 
DCT coefficients of the remaining piXels equal Zero When an 
energy value of each block is positive but less than the mean 
energy value, or a 1x1 DCT coefficient is used (comprised 
of the scalar value of the ?rst column of the ?rst roW of each 
8x8 DCT block) and DCT coef?cients of the remaining 
piXels equal Zero When an energy value of each block is a 
negative value 

[0073] The present invention divides an input image into 
blocks, and calculates an energy value for each block. Also, 
the present invention divides the input image into blocks, 
calculates a DCT coefficient of each block, and compares 
mean energy of a Whole image With energy of each block. In 
this case, an image restoration is performed With one of 4x4, 
3x3 and 1x1 DCT coef?cients on the basis of 8x8 blocks 
upon receiving the comparing result of the mean energy of 
the Whole image and the energy of each block, and the 
remaining DCT coef?cients equal Zero. Then, an IDCT 
operation is performed to form a neWly restored image. 

[0074] As apparent from the above description, the present 
invention considerably reduces the level of computational 
complexity and the number of calculations needed to per 
form an image processing operation in comparison With the 
conventional art. Therefore, the present invention can be 
implemented With less memory at a high speed, provides a 
Wireless mobile terminal With eXcellent image quality, 
reduces the cost of production, and is able to add additional 
functions to the terminal. 

[0075] Also, the present invention performs an IDCT by 
adaptively using only one of 1x1, 3x3 and 4><4—siZed DCT 
coef?cients according to a result of the comparison of a 
mean energy value of an input image and an energy value for 
each block, in such a Way that it creates a restored image. 
Therefore, the present invention obtains an excellent result 
in the light of a PSNR (Peak Signal Noise Ratio), and greatly 
reduces the amount of memories and the length of a pro 
cessing time, thereby increasing system ef?ciency. 
[0076] Further, the present invention is applicable to a 
Wireless mobile communication ?eld Within a narroW band 
of an IMT-2000 terminal, and is effectively useful to a 
moving image transmission service or a Wireless video 
phone service. 

[0077] Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, 
those skilled in the art Will appreciate that various modi? 
cations, additions and substitutions are possible, Without 
departing from the scope and spirit of the invention as 
disclosed in the accompanying claims. 
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What is claimed is: 
1. An adaptive DCT/IDCT (Discrete Cosine Transform/ 

Inverse Discrete Cosine Transform) apparatus based 
on[]energy in a coding unit of a MPEG4/H.263 video 
coder, said apparatus comprising: 

an energy calculator for receiving an input image, divid 
ing the input image into blocks of predetermined siZe, 
calculating energy values for respective blocks and a 
mean energy value for the input image, and comparing 
the energy values of the blocks With the mean energy 
value; 

a DCT unit for dividing the input image into blocks 
corresponding to the blocks of the energy calculator, 
and performing a DCT operation on the divided blocks; 

an image coef?cient processor for receiving DCT coeffi 
cients for respective blocks from the DCT unit accord 
ing to a result of the comparison of the block’s energy 
value and the mean energy value, and recasting the 
DCT coefficients; and 

an IDCT unit for receiving recasted DCT coefficients 
from the image coefficient processor, performing an 
IDCT operation on the recast DCT coefficients, and 
creating a restored image. 

2. The apparatus as set forth in claim 1, Wherein the 
energy calculator performs a sub-sampling operation on an 
input image to reduce a siZe of the input image by half. 

3. The apparatus as claimed in claim 1, Wherein the 
energy calculator calculates energy values of the input image 
and blocks thereof using the folloWing equation: 

2: 

SlogS 
y:0 

Where PMB is an energy value of the image, S is |f(X, 
y)-E(f)|, f(X, y) is a piXel value of the image, is a mean 
value of image piXels, and R is a siZe of the image. 

4. An adaptive DCT/IDCT method based on energy in 
case of performing an image processing operation at a 
coding unit of a MPEG4/H.263 video coder, said method 
comprising the steps of: 

a) receiving an image; 

b) dividing the image into predetermined blocks, and 
calculating energy values for the blocks; 

c) calculating a mean energy value of the image; 

d) upon receiving the image, performing a DCT operation 
in the predetermined block units, calculating DCT 
coefficients, and storing the calculated DCT coeffi 
cients; 

e) comparing the energy values for respective blocks With 
the mean energy value; 

f) receiving DCT coefficients for corresponding blocks, 
and recasting the DCT coefficients according to a result 
of the comparison of the step (e); and 

g) performing an IDCT operation on the recast DCT 
coefficients, and creating a restored image. 
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5. The method as set forth in claim 4, Wherein the step (b) 
includes the steps of: 

dividing the image into 8x8 blocks, and performing an 
image processing operation in units of 8x8 blocks. 

6. An adaptive DCT/IDCT method based on energy in 
case of performing an image processing operation at a 
coding unit of a MPEG4/H.263 video coder, said method 
comprising the steps of: 

a) receiving an image; 

b) performing a sub-sampling operation on the image to 
reduce a siZe of the image by half; 

c) dividing the sub-sampled image into predetermined 
blocks, and calculating energy values for the blocks; 

d) calculating a mean energy value of the sub-sampled 
image; 

e) upon receiving the image, performing a DCT operation 
in block units of the Whole image, the block units 
corresponding to the predetermined blocks, calculating 
DCT coefficients, and storing the calculated DCT coef 
?cients; 

f) comparing the energy values for respective blocks With 
the mean energy value; 

g) receiving DCT coefficients for corresponding blocks, 
and recasting the DCT coefficients according to a result 
of the comparison of the step and 

h) performing an IDCT operation on the recast DCT 
coefficients, and creating a restored image. 

7. The method as set forth in claim 6, Wherein the step (c) 
divides the image into 4x4 or 8x8 blocks, and calculates 
energy values in units of the 4x4 or 8x8 blocks. 

8. The method as set forth in claim 4, Wherein the step of 
performing a DCT operation on the image in the predeter 
mined block units, calculating DCT coefficients, and storing 
the calculated DCT coefficients includes the steps of: 

dividing the image into 8x8 blocks, and calculating the 
DCT coefficients. 

9. The method as set forth in claim 6, Wherein the step of 
performing a DCT operation on the image in the predeter 
mined block units, calculating DCT coefficients, and storing 
the calculated DCT coefficients includes the steps of: 

dividing the image into 8x8 blocks, and calculating the 
DCT coefficients. 

10. The method as set forth in claim 4, Wherein the step 
of receiving DCT coefficients for corresponding blocks, and 
recasting the DCT coefficients according to a result of the 
comparison includes the steps of: 

a1) if the block energy value is higher than the mean 
energy value, receiving only a 4x4 DCT coef?cient 
positioned at the upper left end on the basis of a 8x8 
siZe, and making DCT coefficients of the remaining 
piXels equal Zero; 

b1) if the block energy value is a positive value but less 
than the mean energy value, receiving only a 3x3 DCT 
coef?cient positioned at the upper left end on the basis 
of a 8x8 siZe, and making DCT coefficients of the 
remaining piXels equal Zero; and 
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c1) if the block energy value is a negative value, receiving 
only a 1x1 DCT coef?cient positioned at the upper left 
end on the basis of a 8x8 siZe, and making DCT 
coefficients of the remaining piXels equal Zero. 

11. The method as set forth in claim 6, Wherein the step 
of receiving DCT coefficients for corresponding blocks, and 
recasting the DCT coefficients according to a result of the 
comparison includes the steps of: 

a1) if the block energy value is higher than the mean 
energy value, receiving only a 4x4 DCT coef?cient 
positioned at the upper left end on the basis of a 8x8 
siZe, and making DCT coefficients of the remaining 
piXels equal Zero; 
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b1) if the block energy value is a positive value but less 
than the mean energy value, receiving only a 3x3 DCT 
coef?cient positioned at the upper left end on the basis 

of a 8x8 siZe, and making DCT coefficients of the 

remaining piXels equal Zero; and 

c1) if the block energy value is a negative value, receiving 
only a 1x1 DCT coef?cient positioned at the upper left 
end on the basis of a 8x8 siZe, and making DCT 
coefficients of the remaining piXels equal Zero. 


